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Standard No. S24.801
November 15, 1972
(Revised 06/15/99)

PREPARATION OF OPERATION AND MAINTENANCE MANUALS
SCOPE

Scope. This document establishes a standard for content and format to be observed by contractorsin
the preparation of operation and maintenance manuasfor eectronic, eectrica, and eectro- mechanical
equipment or systems.

Application. The requirements of this standard shall gpply to equipment or systems developed or made
to Government specifications. They shdl not gpply to commercid production items which shdl be
supplied with commercia manuds, except as specificdly identified.

Contracting Officer's Technica Representative. The Contracting Officer's Technica Representative
(COTR) shdl provide the find interpretation of any conflict between this standard and specific contract
requirements.

Waivers. Any request for waiver of specific requirements of this sandard shal be submitted in writing
to the COTR and to the Contracting Officer. A request for waiver must indlude: @) identification of the
paragraphs for which thewaiver isrequested; b) identification of the systems, equipment, or components
for which thewaiver isrequested; and ¢) adiscusson of rationdefor granting thewaiver, including impact
on reliability, maintainability, schedule, and cogt if the waiver is not granted.

APPLICABLE DOCUMENTS

Government Documents. The following documents, of theissuein effect on the dete of invitation for bid
or request for proposal, form a part of this specification to the extent specified herein.

MILITARY

MIL-STD-12C Abbreviations for Use on Drawings,
Specifications, Standards, and in

Technicd Documents

MIL-STD-15-1 Graphical Symbolsfor Electrica
and Electronic Diagrams

MIL-STD-15-3 Electrica Wiring Symbols for
Architectural and Electricd
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3.0
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3.2

Layout Drawings

Military specifications and sandards are available from: Commanding Officer, U.S. Navd Supply
Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120.

NOAA/NESDIS

Standard No. S24.803 Cable Wire Identification
Standard No. S24.805 Spare Parts

NOAA dandards are avalable from: U.S. Department of Commerce, Nationa Oceanic and
Atmospheric Adminigtration, Nationd Environmenta Satdllite, Data, and Information Service, OSD/3,
Washington, D.C. 20233,

Other Documents. Thefollowing publications of the American Nationd Standards Indtitute (ANSI) form
apart of this goecification to the extent specified herein.

ANSI-Y14.15 Electricd Diagrams
ANSI-Y32.14 Graphicad Symbolsfor Logic Diagrams
ANSI-Y32.16 Electricd and Electronic Reference Desgnations

ANSI Standardsare availablefrom: American National StandardsIngtitute, Inc., 1430 Broadway, New
York City, New York 10018.

CONTENT

Generd. The manua shdl provide the information necessary to perform ingtdlation, test, operation,
adjustment, aignment, repair, parts replacement, and cdibration. All information shal accurately
represent the system, equipment, or function described.

Arrangement. The manud shdl include the following mgor sectionsin the order given.

Front Matter

Section | - Generd Description
Section |l - Ingdlation
Section Il - Theory of Operation
Section IV - Operation
SectionV - Maintenance
Section VI - PartsList

Section VII - Drawings
Appendices
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If the document is printed on both sides of the page, each mgor section shall begin on aright-hand page.
When a section is of such length as to be unwieldy, it may be subdivided into chapters or parts.

3.3  Mgjor section content. Each section of the manud shal conform, insofar as applicable, to the
requirements listed herein.

3.3.1 Front matter. The front matter shdl indude:

TSTQ@ oo oW

Title page

Englisdvmetric converson factors

Contractor's warranty statement (optiond)
Cautionary notes, if gpplicable

Table of contents

Lig of illustrations

List of tables

Glossary of terms, abbreviations, and acronyms
Frontispiece (optiond)

3.3.2 Gened dexription. The generd description shal contain the following information in the order listed.

3.3.2.1 Equipment illugtration. This picture, usudly designated as Figure 1-1, shdl be acompositeillustration of
the total equipment or system. It shdl give the names and designations of the mgor components, if
aoplicable. Thisfigure may be omitted if the frontispiece satisfies the requirement.

3322 Introduction. The introduction shal provide a brief statement of the purpose of the equipment,
how that purpose is accomplished, and equipment limitations.

3.3.23 Physica description. The physica description of the equipment shall include the following:

a

A tabulation of the mgor components, giving name, location, reference designation, and
reference to an identifying illustration. (Components are construed to mean plug-in
modules, sub-chassis, chassis, rack, cabingt, etc.) If the equipment is rdatively smple
and comprises not more than two components, this tabulation may be omitted.

[llugtrations, photographs, or drawingsfor identification of each mgor component. Front
or front oblique views are preferable. Rear views shdl adso be provided if there are rear
surface connections or adjustments. If the equipment is comprised of only a few
components and such illustrations would duplicate the frontispiece or Figure 1-1, they
may be omitted.

Brief descriptive text covering the sdient physical festures of the equipment. Itemsto be
included, for example, are type of congtruction, size, shape, weight, type of connectors,
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and use of modular components.

3.3.24 Functiond description. The functiona description shal provide a brief account of what the
equipment does, how it operates, and the way each mgor function section contributes to total
performance. An overdl block diagram of the equipment shall be included as part of the
functiona description.

3.3.25 Sdient characterigtics. Sdlient characteristics of the equipment, condensed and tabulated where
practicable, shdl include at least the following:

a

h.

Electronic semiconductor, integrated circuit, and indicator lamp components, including
location, reference designation, quantity used, type, and function of each.

Circuit board ligting, giving name location, reference designations, quantity used, type,
and function of each.

Primary power requirements, with allowable variations from nomina vaues, given in
volts, amperes, and for dternating current, frequency range, and phases for each

separately housed or powered component of the equipment.

Brief summary of the dectrica and mechanica performance characterigtics with listings
of values and tolerances of input and output sSigna parameters.

Environmentd limitations of the equipment, including any unusud requirements such as
susceptibility to eectromagnetic radiation or need for specid cooling or ventilation.

Operational hazards to personnel and precautions to be observed.

Test equipment and specid tools required for ingalation, adjustment, cdibration, tes,
and maintenance.

Any equipment or items required but not supplied.

3.3.3 Ingdlation. This section shal describe and illugtrate the work necessary to ingdl the equipment and
make it completely operable. The listed information, as applicable, shdl be provided.

3.3.3.1 Unpacking. Any specia precautions to be observed during unpacking of the equipment shdl be given.
If specia supports, brackets, retainers, or stops are ingtdled for shipping, indructions for their remova
or release shdl be included.

3.3.3.2 Assambly and mounting. Complete ingtructions for assembly of the various components of the
equipment and their mounting into racks, cabinets, or other enclosures, if gpplicable.
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Cabling and wiring. Information shal be provided for any interconnecting cabling or wiring
required. Included shdl be:

a Complete fabrication ingtructions for al cables which must be made up from bulk
supplies, such aswire, coaxid cables, terminals, and connectors.

b. A cable lig to identify cables and their connection points. Cable numbers shal be
included. The connections of individua wiresin amulticonductor cable may be given by
reference to the gppropriate cable and wiring diagrams.

Initid test and adjustment. Procedures shdl be provided for testing and adjusting the equipment
after ingdlation to ensure it is completely operable and meets dl performance specifications
amenable to testing in the fiddd. Only those procedures unique to initial equipment checkout
should be included.

3.3.4 Theoryof operation. Thissection shall contain at least theinformati on specified below, and any additiona
information necessary to a complete understanding of the equipment's theory of operation.

3341

Technicd levd. Theinformation shal be presented fromthe sandpoint of atechnician having a
good generd background of education and experience in eectronics, but not necessarily in
equipment smilar or related to that covered in the manud. Unusud circuits or new circuit
arrangements shal be dearly and fully explained, normdly with the aid of smplified schemdtics.
Elementary theory normally found in bas ¢ textbooks shal normaly beexcluded. However, even
elementary theory shal beincluded for those circuits and devices new or recent in the Sate of the
art. The emphasisthroughout the section shal be on how the equipment works, rather than on
design considerations.

Where necessary for a complete understanding, the discussion shal be in specific, quantitative
terms, but the use of mathematics on a design engineering level shal be avoided wherever
possible.

3.3.4.2 Organization. The organization of the section, or each part of the section, shdl include four levels of
discussions, or as many of the four as applicable.
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3.34.2.2

Sysem levd. Thefird, or system, level of discussion shal be on the complete system, keyed to
an overdl block diagram, with the individua blocks generaly corresponding to the individud
physica or functiona unitsof the system (e.g., achasss or subsystem such asthereceiver portion
of aradar set).

Functiond unit level. The second, or functiona unit, level shal discusseach physicd or functiona
unit, keyed to block diagrams, with theindividua blocksin the diagramsgenerdly corresponding
to the individua circuits in the unit (e.g., power supply, IF strip, phasdock detector).



3.34.2.3

334.24

3.34.3

Circuit level. Thethird, or circuit, level shall discuss the circuits, keyed to block diagrams, the
diagrams generdly corresponding to the individua stagesin the circuit. An explanation of logic
symbols used shdl be provided for logic circuitry.

Stage levd. Thefourth, or sage, leve shdl discussindividud stages, keyed to smplified and/or
complete schematics.

Block diagrams and asmplified schematics. Block and smplified schematic diagrams shdl be
provided as necessary to explain the theory of operation. Diagrams shdl be arranged in logical
sequence to facilitate Sgnd tracing between chasss, modules, circuits, cards, etc. They shall
show, as goplicable, the following information:

a Input and output sSignals by name and approximate waveshape.

b. Time, amplitude, and phase relaionship of sgnificant waveforms.

C. Control sgnd voltage levels and frequencies.

d. Reference designations of input and output terminals or connectors.

e Stage names and the reference designations of the major stage components, such as
semiconductors, integrated circuits, etc..

f. The reference designations of detail components. (Component values should not be
shown unless necessary for understanding circuit operation.)

3.3.4.4 Mechanicd components. The theory of operation of mechanical components or devices whose
complexity or relaive unfamiliarity so warrants shal be described. However, congtruction details and
mechanica theory shdl normdly be subordinated to the componentss overal purpose and relationship
to the electronic or eectrica components.
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Operation. This section shdl provide complete and explicit ingtructions for operating the equi pment for:
a) thefirgt time, b) under norma conditions, ¢) under emergency conditions, such asapartid mechanica
or dectricd failure, and d) in each available mode (e.g., austomatic, semi-automatic, and manua). The
following information shall be given:

a

A tabulation of al operating controls, adjustments, and indicators giving name, reference
designation, brief statement of function, and reference to the illustration where the control,
adjustment, or indicator is shown.

[llugtrations showing and cdling out the name and reference designation of each operating control,
adjustment, and indicator.



C. Separate step-by-step initid turn-on, normal operating, and emergency operating procedures.
Ingtructions for checks, cdibration, and adjustment required as part of operation shdl be given
as part of these procedures.

d. If the equipment employs patching, text and illustrations shdl be provided to describe the patching
arrangements to be used.

3.3.6 Maintenance. The maintenance section of the manua shal provide the information specified below, as
goplicable.

3.3.6.1 Preventive maintenance. Preventive maintenance procedures shdl include the following items.

a An inspection schedule, preferably in tabular or chart form, listing all parts requiring
ingpection, time periods for ingpection performance, and conditions to observe.

b. A lubrication schedule, preferable in tabular or chart form, giving al points requiring
lubrication, time periods for lubrication, the specific lubricant required, and the method
of application.

C. A deaning schedule, preferably in tabular or chart form, listing al areasrequiring periodic
cleaning, time periods for cleaning, specific cleansers or methods to be used, and any
precaution to be observed.

d. A schedule for periodic adjustments and replacement of expendable parts, listing and
describing adjustments with their tolerances and expendable parts with expected life.

e. Any specid or unusud ingtructions or procedures required to keep the equipment within
specified operationa tolerances.

Lubricants and specific cleansers, or their subdtitutes, shall be listed by Federd or Military
Specification, or Federad Stock Number, if applicable.

3.3.6.2 Corrective maintenance. Corrective maintenance information shdl include the following items:

336.21 Minimum performance standards. These standards shdl outline in chart or tabular form the
indications, readings, and tests indicating to maintenance personnel the equipment will provide a
least minimum acceptable results. These observations shdl be obtained from indications of
sgnificant equipment characterigtics or functions. For complex equipment or systems, two or
more minimum performance sandards may be necessary -- totd systemlevel, and subsystem or
component levels.

3.3.6.2.2 Test and adjustment procedures. These procedures shal provide, in concise, fully detailed,
step-by-step form, dl ingructions (except those provided  sewherein the manua) necessary for
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3.3.6.2.3

3.3.6.24

3.3.6.2.5

testing, checking, tuning, dignment, adjustment, and cdibration of each physcd or functiond unit
of the equipment. Illustrations or diagrams shdl be provided to show points and methods of
connections between equipment components and test equipment.

Repair and replacement procedures. These procedures shall provide al special instructions
necessary for repair and replacement of defectived ectrical and mechanicd parts, assemblies, and
units. Associated disassembly, assembly, and adjustment procedures given in detail esewhere
inthemanua may beincluded inthe repair and replacement proceduresby reference. Inaddition
to required step-by-step procedures, information of the following types shal be provided, as
applicable, for determining when partsare satisfactory for continued service or should berepaired
or replaced:

a Spring force, compression or tension, measured in grams or OUNCes.

b. Pressure between contacts when closed.

C. Clearance between contacts when opened.

d. Allowable wear and correct pressure for brushes in rotating machinery.

e. Limits to which commutators may be turned and depth of insulation undercut.

f. Allowable end play, backlash, tolerances, and clearances for mechanical assembliesand
gears.

s} Tape tension on magnetic tape drives, and disc drive head clearances.

Disasssambly and assembly procedures. These procedures shall provide fully detailed
step-by-step ingructions for the disassembly of dl repairable assemblies and units, where the
method is not obvious by ingpection. Thisisintended primarily for mechanica items rather than
electronic components unless specid techniques are required. Disassembly shdl include or
referenceilludtrations or drawings to identify parts and show sequence of operations. Exploded
or sectional views shdl be provided, as necessary.

Troubleshooting information.  This information shall describe the generd procedure to be
followed in locating mafunctions and describe in detail any specific procedures or techniques
necessary or helpful in locating particular types of mafunctions or any mafunctions in unusudly
complex or intricate circuits or equipment. Troubleshooting tables, charts, or diagrams may be
employed to present specific procedures but are not desired unless they provide information
which would not be obvious to atechnician familiar with the equipment and unless they provide
informeationnot presented in the minimum performance standards, maintenance data, or el sewhere
in the manudl.



3.3.6.2.6

Diagnodtic routines. Diagnogtic software shadl be provided for all computer and computer
peripherasincluded. Supplied software shdl exercise the entire ingruction set and dl functions
of dl centrd processor and peripherd equipment, including memory and dl externd device
interfaces. Routines shdl check for anoma ous operation and naotify the operator of norma or
erroneous results in amanner that will assst in diagnosis and repair of equipment mafunction.

Diagnodtic routines shal be supplied on EAM cards, punched paper tape, magnetic tape or disc
packs, as appropriate for loading from the normal program-load periphera and for loading from
at least one alternate I/O device.

Diagnogtic routines shal be fully documented, including listings, diagnogtic functions, operating
ingructions, sample printouts, and results, etc. Review of the diagnostic routinesshd| beincluded
as part of the manua review required herein.

3.3.6.3 Maintenance data. Maintenance data shdl include the following as gpplicable.
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3.3.6.3.2

Termind voltages. This data, preferably in tabular or chart form, shall show voltages, AC and
DC supply and sgnd, to be expected under norma conditions at significant points of the
equipment circuitry. Allowable variationsfrom nomind vaues, type of meter or instrument to be
used, and conditions of test shall be specified. Suggested locations for measurement are:

Transstor socketsor pins

Integrated Circuit sockets or pins

Connector pins

Trangormer terminds

Module terminals

Circuit card terminals

Circuit card test points

Any sgnificant circuit junctions not identified above

S@ o o0 T

Termind resistances. This data, preferably in tabular or chart form, shal show the norma DC
res stance from point-to-point or point-to-sgna ground or chassisground at al sgnificant points
of the equipment circuitry. Allowable variations from nominad vaues and conditions of test shall
be specified. In samdl-sgnd semiconductor circuits where connection of an ohmmeter might
damage circuit components, resistance measurements shall be prohibited or presented with
cautions or notes on specia techniques (e.g., remove transstors from sockets) as appropriate.
Suggested locations for measurements are;

a Trangstor or integrated circuit socket pins
b. Trandformer terminds

C. Module terminds

d. Circuit card terminds



e Network terminals
f. Any significant circuit junction not identified above

3.6.3.3 Pulseshgpecharts. Theseshdl clearly indicatedl essentid characteristics of every significant pulse shape
in the equipment. Typicd characteristicsto be indicated are:

3.3.6.34

3.3.6.35

3.3.64

Polarity

Leading edge amplitude
Width

Risetime

Overshoot

Droop or tilt

Fdl time

Undershoot

Trailing edge amplitude
Ripple or ringing

Pulse spacing

T T D@0 0 o

Each pulse shdl be identified as to where in the circuitry it is to be observed and how the
oscilloscope isto be set (sweep speed, vertical sengtivity, etc.).

Timing diagrams. These diagrams shdl illudtrate the timing relationships of pulse circuits, relays,
electromechanica actions, etc., wherever timing relationships are essentid to a complete
understanding of equipment functions.

Other data. Any other datarequired or ussful for equipment maintenance shdl beincluded inthe
manud in the most usable form. For example manufacturer's specifications on unusud
components or encagpsul ated items, computer communicationsinterface sandards, protocol, and
formats, annotated firmware and software listings.

Recommended test equipment. The manua shdl include alist of recommended test equipment
giving manufacturer and mode for each item, and necessary sdient performance features.

3.3.6.5 Specid tools and test equipment. A list of any specid tools or test equipment required to maintain the
equipment shal be supplied giving manufacturer and model or part number. Detalls of their use, if not
obvious, shall be described.

3.3.7 Parts List. A tabulation of replaceable parts, components, and assemblies shall be prepared in
accordance with Standard No. S24.805, " Spare Parts," and included in the manual.

3.3.7.1 Tables of parts. A parts table shall be provided for each chassis, assembly, circuit card, etc., of the
equipment. If multi-level tablesarerequired, each table shdl list component assemblieswhich are further
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3.3.7.2

3.3.7.3

338

3381

4.0

4.1

41.1

4.1.2

4.1.3

4.1.4

broken down and, conversdly, each table shdl designate the next higher assembly.

Partstablesindex. A ligt of partstables shdl be provided. Thisindex shdl give table number,
title of assembly, and page number on which the table appears.

Parts identification. Parts shall be identified, in addition to any other description, by their
reference number on the drawing or schematic where it appears (for example, R301).

Drawings. This section shal include drawings, diagrams, and associated information necessary to the
understanding of thefunctioning and physica configuration of theequipment. All drawingsshdl belegible,
and inthe case of those reduced tofit into the manua, readable without amagnifier. Professond drafting
techniques shdl be used; rough drafts or hand drawn sketches are not acceptable in fina manuals.
Symbols and legends used on drawings shal conform to the requirements of the documents listed in
Section 2.0 of this standard.

Drawing index. An index of dl drawings included in the manua shdl be provided in the front of the
section. It shal provide a cross reference between drawing numbers and figure number aswell as page
number informetion.

FORMAT

Style. Manud text and illugtrations shdl be factud, specific, concise, and clearly worded. They shall
provide operating and maintenance personnd with al information required for ingtdlation, tes, repair,
adjustment, and calibration of the equipment. Sentenceform shal be smple and direct, avoiding obvious
and nonessentid theoreticad discussons. Emphasis shal be on description of the equipment and specific
procedures for operation and maintenance.

Personand mood. The second person imperative shal be used for operation procedures-- for example:
"Connect the oscilloscope probe to test point J208." The third person indicative shdl be used for
description and discussion--for example; " The primary spacecraft command channd isat S-band.”

Conggtency. Nomenclature shdl be conggtent throughout the manua. The same name shdl be used
for the same item everywhere, including the parts ligts.

Abbreviations. Abbreviations shall be hdd to a minimum. Those used shal be in accordance with
MIL-STD-12.

Notes, cautions, and warnings. Notes, cautions, and warnings adjuncts to the text, shall be used as
defined below. Their use should be limited to cases of red need and designed to be obviousin the text.

a Note -- An operating procedure, condition, etc., essentia to highlight.
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4.1.5

4.2

4.2.1

4.2.2

4.2.3

4.3

43.1

4.3.2

4.4

b. Caution -- An operating procedure, practice, etc., which might result in personal injury if not
correctly followed.

C. Warning -- An operating procedure, practice, etc., which might result in persond injury or loss
of lifeif not correctly followed.

Tables. Materid best presented in tabular form shdl be organized into aformd table, and given atitle
and number.

Layout. The manud text, illudrations, and tables shdl be arranged for clarity and ease of use.

Typography. Whiletypeset text ispreferable, it isnot economica for smal quantitiesof amanua. Clean,
600 dpi lazer printer copy is acceptable, preferably of a bold Times New Roman Regular 12 pt.

typeface.

Page szeand arrangement. The manual shdl be printed on pages 8-1/2 x 11 inches (except wherelarger
sheets are required for drawings). Pages may be printed on both sides.

Figure and table titles. All figures and tables shdl be identified by descriptive titles. Only firgt and
important title words require capitalization. Except on foldout pages, figuretitles shal be centered below
the corresponding table. On foldout pages, titles shdl be in the lower right corner.

Paper. The manua shdl be printed in black ink on white paper as specified below.

Text. If themanud is printed only on one side of the page, either 120 Ib. white offset or 40 |b. #1 white
mimiobond paper shdl beused. (Beware"Xerox" machineswill not normaly handle (feed) paper above
20#/244#). Manuas printed on both sides of the page shall use the 120 Ib. offset due to its greater
opagueness.

Drawings. Drawings, schematic diagrams, block diagrams, or other such pagesrequiring folding or heavy
usage shall be printed on 48 Ib. #1 white mimiobond or equivaent paper. Foldout drawings shdl be
standard "B" sze unlessotherwiseindicated. The contractor shdl provideafull sze"E" drawing and each
drawing in either AutoCAD V.11 or greater or ORCAD on a 3.5 inch diskette.

Binders. Each manud shdl be assembled into an gppropriate binder. Smal manuas (20 sheetsor less)
may bein flexible or lightweght binders, while the thicker ones should bein heavier binders. In generd,
there are three acceptable types of binders:

a Pressboard binders assembled with ameta prong fastener and compressor, suitable for manuas
up to one-haf inch thick.
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b. Pagtic 19-ring binders (Generd Binding Corporation, or equivaent), suitable for manuas up to
1-inch thick.

4.4.1 Front cover printing. The front cover shal bear a least the following information:

a Name of the equipment the manual describes
b. Name and address of the contractor
C. Number of volume if manua isin multiple volumes.

It is permissible (except for metd ring binders) to use a"window" cover to display a portion of thetitle
page to fulfill the above requirements.

4.4.2 Backbone (oline) printing. Themanud title, or asignificant portion thereof, shal be printed on the binder

4.5

backbone (spline) if itisat least 5/16" wide.

Titlepage. The manud shdl have atitle page bearing thefallowing information: (Figure 1, "SampleTitle
Page’).

OPERATION AND MAINTENANCE MANUAL
FOR
SBAND ANTENNA SYSTEM

MODEL OSD3
PREPARED FOR

U. S.DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AN ATMOSPHERIC ADMINISTRATION
NATIONAL ENVIRONMENTAL SATELLITE, DATA AND INFORMATION SERVICE

CONTRACT NO. NA-50-DGNE-XXXXX
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45.1

4.5.2

4.5.3

4.5.4

4.5.5

4.6

4.7

4.8

4.9

4.9.1

ASTRONOMICAL ANTENNA CORPORATION
301 SPACE DRIVE
RUSSEL , KANSAS 76380-6459

NOVEMBER, 1998

Figurel-" Sample Title Page"

Title. The manud title shal conss of the words " Operation and Maintenance Manud for" followed by
the name and modd number of the equipment.

Authority statement. Thisshal consst of the statement, " Prepared for the U.S. Department of Commerce
(DOC), Nationd Oceanic and Atmaospheric Administration (NOAA), Nationd Environmenta Satellite,
Data and Information Service (NEDSS).

Contract number. This shdl be the contract number under which the equipment is procured.

Contractor. Thisshdl givethe contractor'sname and addressin full and telephone number, including area
code.

Date. Thisshdl give the publication date, month and year, of the manud.
Table of contents. The table of contents shdl list the number and title of each section, chapter (if

applicable), and primary paragraph heading and page number on which it begins. In multi-volume
manuals, each volume shall contain atable of contents covering dl volumes.

Lig of illugrations. The list of illugtrations shdl contain the number, title, and page number of each
illugtration in the manud. Ligting shdl be in consecutive order of the illustration numbers.

Lig of tables. The ligt of tables shdl contain the number, title and page number of each table in the
manud. Liging shdl bein consecutive order of table numbers.

Numbering. To facilitate use of the manud, its eements shall be numbered as listed below.
Sections. Sections, as defined in paragraph 3.2, shall be numbered consecutively in roman numerds.
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4.9.2

4.9.3

49.3.1

4.9.3.2

4.9.3.3

4.9.4

4.9.5

4.9.6

4.9.7

4.10

5.0

Appendices. Appendicesshdl beconsecutively ordered aphabeticaly (Appendix A, Appendix B, etc.).

Text pages. Beginning with thefirst page (aright-hand pageif manud is printed on both sides) of Section
| (as page 1-1), dl pagesin each section shdl be numbered consecutively using arabic numerds. The
numerd preceding the dash shdl indicate the section (converted from roman to arabic and the number
following the dash shdl indicate the page within the section.

Front matter. These pages, preceding Section | shall be numbered consecutively with lower case roman
numerds (1. ii, etc.). Thetable of contents shdl begin on pagei. Thetitle page, englisvmetric converson
factors, warranty statement, and cautionary statement shall not be numbered.

Foldout and blank sheets. If the manud is printed on both sides, foldout and other sheets with
blank backs shdl be assigned two page numbers. Both numbers shal gppear on the face sde
(example 7-1/7-2).

Appendix pages. Appendix pagesshal be consecutively numbered in each gppendix (A-1, A-2,
etc.).

Paragraphs. Paragrgphs shdl be numbered consecutively in each section using arabic numerds. Thefirst
numerd shall denote the section; succeeding numeras shdl indicate the consecutive order within the
section (for example, 3.1, 3.1.1, 3.2, 3.2.1, etc.). Paragraphs in appendices shal be designated A.1,
A.1.1, etc.

Procedura steps. Procedural steps within a paragraph may be assigned consecutive lower case |etters
of the aphabet for clarity. The same procedure is dedrable in other listings forming apart of the text.

[llugtrations. Illugtrations shdl be numbered consecutively within each section in the order of their
appearance. The number shal consst of two arabic numerds separated by a dash. The numera
preceding denotes the section, while the succeeding one denotes the order within the section. For
example, Figure 3-1 designates the firgt illustration in Section 111.

Tables. Tablesshal be numbered consecutively within each sectionin the order of their gppearance. The
number shall congist of two arabic numeras separated by a dash. The numera preceding the dash
denotes the section, while the succeeding one denotes the order within the section. For example, Table
5-2 designates the second table in Section V.

Quanities. The contractor shal ddiver six (6) find copies per ste of each origina, custom manua
developed, as described herein. (Training or test requirements may necessitate the ddivery of greater
quanities, particularly of draft versons)

QUALITY ASSURANCE PROVISIONS
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5.1

5.2

5.3

5.4

6.0

Manud review. Reviews of the manua shdl be held as required during its preparation to assure
compliance with this sandard and provide a document of maximum usefulness. Manud reviews will be
conducted a contractor's facility or a Government site as mutualy agreed.

Draft manud. A draft of the manual shal be prepared and submitted to the COTR for review prior to
production of thefind manud. If atraining program is part of the contract requiring the manuas, draft
copies of the manua shall be used as atext to support the ingtruction.

Fina manua. The find manud shdl be prepared after approva of afind draft. The find draft shdl
incorporate the corrections derived from the training program as well as other items requested by the
COTR.

Machine Readable Copy. A singlecopy of dl text, tables, and illustrations generated on word processing
equipment shall be provided in Wordperfect V8.0 or equivaent on 3.5inch IBM-PC compatible floppy
disks or CD ROM. Each disk/CD shall be labeled as to contents, consistent with Section 4.6, and
indicate the machine of origin and generating word processng package. Text shdl be readable
(importable) by WordPerfect. Contract drawings shdl bein AutoCAD V14 or ORCAD format.

COMMERCIAL EQUIPMENT MANUALS

Documentation and manuas shall be supplied for commercid off-the-shelf equipment (COTYS), as
avaladle fromthe OEM. Manuadsshdl be provided for operationsand maintenance, systems interfaces,
softwareffirmware and hardware maintenance of COTS/OEM equipment. Hardware maintenance
manuds should be provided if available form the supplier. COTS documentation shal have equivdent
content, print quality, and binding to the requirements of this standard including € ectronic requirements
of paragraph 5.4 above. Revisons and change orders issued by the OEM up to the time of ddivery of
the equipment or system to the Government shal be incorporated in and bound with the gpplicable
manua(s).

Manuds shdl be provided to the government using the following guiddines

1 Manuals used operationdly or frequently for operator/user instruction, and manuas needed for
maintenance and repair (including test equipment documentation) shal be provided at five (5)
copies of each per dite.

2. Manuds which are non-operationd,, reference sources (e.g. those which "would be niceto have"
to answer esoteric questions regarding the equipment) shall be provided at three (3) copies of
each totdl.

All but two (2) copies of OEM manuas may be ddivered in microfiche format (24x or 48x reduction),
at the option of the contractor.
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